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(54) C56W«>=&«;] +-V/V>:?«aiK?£^i&i»i3)Jfl:^^U*^RC/-eo»iS*fe 



(57) [B»] 

ORB] ^F*fi»lt»tc«fe«4 l 'V/V>^BWB<03eft* 

n^BMtt^mm'Vmat-£tl1tiJZr-bM\M (e n c a 
psulating layer) ti^ta^iSn 

-jft7D7^>yi (blocking laye 
r) t + t/^SII (prot ec t ion la 
yer) ttZSiSo IBKioT, iNMM^E 'JfR^fi 



s — - 



CO O (D^N^NOO* O N *T O 
K> ^ CMCMCVl KlrOCN r- CS O g 

|J WflfT.TT J, If 




+ 



I 



1 



+ /<S/*, &t/H5fB*+/^>*©±«®*S#4>£< £ 

•f-tMtmRtf mm&mm*mm LTWfB±«P« 

a 9 ? * y ?mtf m B* -> * tctife o 

Ml B7"n y ? * > ^HfiifffE *5)V=i>5i?b a<suifi± 
SPSS* n > £ * h -T 5 gP#*Rf?t 4- -V £ tf> £g| 

huI5^ * ^> $ umm a. , mi a^fitrttc & a s nfc* 

Cll*«5] H5IB7o-y^+>^flitt, tufB^-v/^> 
Buffi*-v^>#{£»fit«, Wffi*6«itrtte:i*ASnfc* 

*^ 6 ft o fee t%m®t?z>m&m2 \z.mm<D*mfo* 
mi** * / < > # k«k jc«^f 5 c t *m±T- € * %a 

S o fc c i: -T * WfcJ&S 2 CI e*©¥SK** 



(2) !Nf^ 2 0 0 1- 1 1 1 0 0 7 

2 

umm<D&4<Dm<Dm$it5 0 a^l 1500 acdpbI 

ifiTPo 

[ff*110] %i%Z7uyt*>7mZ. T 1 o 
2fi£, Ta20sM> BaTi03l, S r T i Osl, B 
i<T i30i2M*/c{±P bT i Omfrtyte-oTzCt* 

immmi n vmmit. a 1203, 

70 T i 02m, TazOsI, B a T i 03l, SrTiOj 
fig, B i4T i 3 0i2fiM$fc(iP b T i OsMTfeStf, 
HufB^a 9 > ^SftSrft^fi t «Sft 64 

[M^Qf 1 2] huI3>« b7ir>*H5IB*6^fiS 
[Ii5}c^l3] milB^^^nv^^ b v is ^ 

■e&zc £*<&&£? znmm 1 3icmm<o^m^ ; e 
imMm 1 5 ] mmykmmmffiikmt. w^mmmn 

ffi£«fcoTjei8SttfcA L D-«B»KTf«*c 
fc-r^g|*Jl 1 3tcfB«cO*j»{*^*U*^ 0 

C»«5S 1 6] ME**»»l»ifcBt«\ A 1 2 0 3 fii, 
T i 02^ T a 2 OsIS, B a T i OsfiM, S r T i 03 
JO m, B i4T i 30i2fii$fc{iP b T i 03fi£T'2&£Ci; 
^^ii-rSli*^ 1 3 tffi*«0i|s«M*^*U JRtP. 

[lisRjg 1 7 ] HufB7]<^)l]2f m±mit. 4 0 0 *Cftl,> 

HiT*«Ct*»«fct««l5R?(l 3KlB*Oi|iSlft 

i8] mm*Z)\>ayzt>bh m&mm m 

[IS5)<^19] HyfB4 i 'V^->^Tai5«ffi^3^7l/h-> 
40 'J+M F«fr66oftc £%&Wl£-?zn>%m l tcfB« 

stt*^ i fclB«<D^i*^t';^?. 
so mm. Rzfmfdmfs&mmmcffito-iTmtt*'^ 



-2- 



1 



s nfc 2 an* e. * r> tt c 5 rnxmucm 

* * * , RtrtWH* -v /< -> 2 ©£«E*rS*'>fc < 

/ < * : ^ a >m& xsm e * * ^ 3 > * * h t mrte^ 

[M&B2 4] agB**«ai&il:Mfi« A 1 
T i O2H, Ta20sl< BaTiOaflg. S r T i Oa 
B i4T i 3 0i2SiS/£tiP bT i OslilT'fe&Ci: 

2 afcraao^sw***';*?. 

[SSsRIg 2 5 ] flflie*a«»l»lk«{i, A L D -ttR 

£ Hut s±ffia&n ics a s n § * -v / v> * mmm^ts 

nmmGttmmiz&it < £ zumm 
mmft&&mm±mii. t i 02, Tazos, b a t i 

03, SrTi03, B i 4 T i 3 O^RD'P b T i 03 A -1 
6 ft t> fcSfr 6 8*? S tifcft« rt* 6 «: o TtuiengPffitit 
ffijtM(*A l20a*£&S£«lilB&B. 

*««iioj«»*^apa;*snTjiii-rsj«»*jBwr 



(3) RfBfi 2001-1 1 1007 

$«2 7KfEa<D&«llB&B. 
[000 1] 

ifmomr&miiimi *^W{i¥»{*^*y^?s 

[0 0 0 2] 

[fie^cos^] h&k&ot, yjft^osijS 

^{M*ya?©*+><S'*Wa«*3iaia 

^aKMtU*?©*^ tttt«#(!DHfil^« (rem 
nant polarization, VCF ' P r ' i: 

»•*■*) aa#<, m&fc<m^c>tiz>7 ! iS2 Mzmm? 

OJiJMc&oTl/^SZiraifitS (b i n a r y memo 
r y) M&£&mir%rclbT'&& a igfc /£<ffli/^5>n 
TfS^SISft^lS-pa P Z T (Pb (Zr, Ti) 0 
3), SBT(SrBi2Ta2 09) &Etf$>% 0 

[0003] ^m^'e vm^tD**/^* 

20 a*iaijHo-ott, *-v'*'>$mmm£L-cmmznrc 

2tlZ¥&ft**:Vm?<»mmX.m (integral 
ion process) T'^ftt§tV^CtT$ 

s„ ^^^-y^^aiaeT'SiRa^ei&s* 

filcIg^lRLfcWItli ILD (Interlaye 
r Dielectric) Hi, I M D (Inter 
Metal Dielectric) ^-y 
50 ~>3> (Passivation) IS* £" A^tS tl 

f^o Bi«snfc7kji6»4is««affsn**Ta[»«K 
zft-z**'^>zmwmicmmmizmmLrcr>-?2,££ 

•5 fc*3 0 

4<j [0004] mar, 5iRm+^^->^^s»^8is 

^r^-r-5fcJ6{c I L DOjg&jtffrSi:. ^^^->^f 

ECVD (Plasma Enhanced Chemi 
cal Vapor Deposition) ^f&^ffl 

LDia-p(±, (s i H4) £mm#x 

(02) t^St5^Xi:bTfflv^6n, i/^>X7,£M 

mjsz.£tffcfcL7m-i*>mmv!)£ lt^-ts„ 
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I LDl8-e*J»*ft*SHte*Kl*ifci#ASftT»* 

■^^>'^ssmw©p r«w?nt, ^-v^s^sisi 

M©a»«$tt S * * MB * T£ U * c fc t, » 
-©IWBtf£ U § «fc o tc * 5 o 

[0 0 0 5] LfctfoT, CtD«k5*HB«r/S8t-rafc 

+ / #*«J* L T 6 JH-W*» 5 a o fcilgfcilglT-* + 
/^->^?r*y-fe;Ht (encapsulating)t 

[0 0 0 6] — ^-V^v-^^Xig}ct3V>T«^^ 

; v> * mw.m*¥mi*m&± \mm. u r *^ * * ✓ * 

<DtSW8t£ 6 0 0 tat^ L 8 0 0 tOffflOigft/AtfgSlSi 

oieii«Ftt*ipj±s-a:*o zmftLtc 

7t+ + ^#tD^£{t:<7)7c:46lC 4 5 0t&^L6 0 0°C 

[0007] i:c5T% ccD&v&mmsmmT^mw 

* r- 75 y# K- tf -ysf-zntctf U -> U n 
o ni'^^hT'? ^ictttt LfcB»SH:sK U 'J 

<fc ? fcaSc 
[0 0 0 8] 

r- ffl««H*frtriN»«:^ €• 'J *?*««-r 5 c i: tc & 

So 

[0 0 0 9] *«W*«»«LJ:a fc-r*(a©SH5fl?HHB 



(4) *tP,fl 2 0 0 1 -1 1 10 0 7 

6 

SMM * U »?<Diyii#i4:;&«{8-r s c £ ic&% 0 

[0 0 10] 

mmicft*.* tire** > v> * mmm^ts * 
£«bb*s#* LT'>a < £ t, mm* zttrnmnfr & a 
itmx.zfmmm*nm l r±«mm t mm-tz, 

[0 0 1 1] tiy-tMmii, 'P&<£t>-7ay9*> 

[0012] ij-?4iM\Mi*znm-?3bz>mei\c\t. m 

V\, MSU<(i, 7ny^*>^IttTi02l, Ta 2 
OsH, B a T i 03^, SrTi OaM, B i 4 T i 3 O 
i2H£/i«:P b T i 03MT'^Df#S„ 
[0 0 13] *+/<S/^«HMI(4, MrttMASti 

^«SSM«iA 1 203l< T i 02 81, Ta20sSi, Ba 
T i 03§|, SrTi 03l« B i 4 T i 30i2^Sfc(iP 
b T i 0>mT'%%1i\ 7ayt*>>fmtt&-?V!)nt 

[0014] *awo— «iffi(!:«k*i|s#«:ptty*? 

f5c 7k^a3Si»±M«A 1 2 031, T i O2IBL T 3 2 
05^ B a T i Oal, SrTi Oal, B i«T iaO 
\iWkt. TcfiPbT i 03lf$Si:t^lSU\ 
[0 0 15] *«WO— ffllffiKiSimWIcyt'JiR? 

««IBrtK:«*>ofc**tt^y*S5fc:«tf. 
50 /Ubi'V-V-'f KA^a-DfcSffiK^OffSo 
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COO 1 6] *|^©-«ffifc**iW*<M*ySI5 : ? 
«n«#mtt^"7^*Se>tc#tyci:A^#So ceo 

«*, mm®?? ytta/vu h y +m kho»t« o » 

[0 0 17] ajKaWOflSOMffitCta^Slft^tU*? 

S ft*«WOfao«!lffik: <fc 5#WM * 'J 
;WkM»4*Bsa: s mmam.fr p> * o ft y a -y * 4=- > 

[0 0 18] *»WOSfcflSO«l®teJ:*i|mf*^ti; 

[0019] 4^eno»2«}smoMni«9jA'9-sft« 

<D*f8iiB«D-fl fSlc J: 3 * U iiJi7u fife & 

[0 0 2 0] Z>m*?*.MtmZ. '>«:< fcfefflSft* 

*6*ift Hfr e. * o ft 7 □ y * * > £ * * / <^ £ «s 

^O^ffi^Sty^n-y^+^yM^rffM-rSo 

[0 0 2 l ] *»il§©^ffifc J: tUJlS^ 
ig/jfifef*. 7a>y**>ym%Bfitls1i&8ttCs 4 00 

-r a $ & k *o c *<t- * s o 

[0 0 2 2] ^n-y^^lKfi, ^"n>y^+>^0 

+ yy^«Ti02BS, TazOsfli, BaTi03l, S 
r T i Osl, Bi4Ti30i2l$/c(iPbTi03lT 

[0 0 2 3] * + /<5/*«««!tt, zfciR«iSI»il:ffl«K 



(5) ftffl 2 0 0 1 - 1 1 1 0 0 7 

S 

T?»J«-r*«lfc««SISLV. a$L<«, T i O2HI, 
Ta205M, AI2O3M, B a T i 03l> S r T i Oa 
m. B i4T i30i2iSfc(iPbT i OsitMtS 

[0024] *RW(o-mwic£z¥m#* ; e , jm : ?m 
jo %m&£*Z)\>^>zzvtfB&zt\T^2>¥mww& 

tSC£tfT»ZZo 

[0025] ,*>yiss<—, ^ 3 >m*Bft£?zmc*mfc 
mfa<D±mic 7mmmm±mitBi$.? % tumzmtn l t 

iifTT'^So 1SL<H zMRSaiftikMU: A I2O 
3l, T i 021, Ta2 0sM. BaTiOsR SrT 
i Oa§|, Bi4Ti30i2lSft(iPbTiO3lT'M 
T'££o 7K^B6±M{i/l : ?»^y3fife (atomicl 
ayer d e p o s i t i o n ) IgtCfc 9flM£ tl 

[0 0 2 6] *aWO»2 0StB«»B*aj«-j-*fc*{> 

mfc<D±ffiicsi -y ->^-> 3 >M*^-rsspg«# 

[0 0 2 7] 

awe «t * + ^ / v> ^«asi^#tf ^»»7< ^ <j 
mte*mi*&')$z±icmwi-?zrcibicmm2inz>c£ 

3<DS*^asn««-&fefeSo -73. Hl^:t>Lia2 
0 L T!ttB^ $ hfc #5£0;!<73f!ffiWc * S ^»{* 

^^rU^fce^S^ + ^iy^Ji, COB (Capac 
itorOver Bit line) ^jt^WT -g>„ 

->^(i, CUB (Capacitor Under B 
it line) *2%*n»&tfe5<:i:a4,-55 
50 /uT-feSo 
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[0 0 2 8] milt. 'J*?© 

mmicfttzm 1 mmm**Lrzmw®?3bz 0 
[0029] mizmmtzt, ¥m&mmi oo±tc 

2, V— Xigigl 04M KU— 0 6fr54o 

t^*„ mfiey- urn i o 2 1 ^mwmm i o o note 
ttBWfc«*&*ofcy-hiHk« i o 8Wfi?ns„ 
y-r-m® i o 2«>«fica:aft«^6aofc«iax^ 

—9" 1 1 OtfJ&SSnTl/^o 

[0030] tuies?t?#s!i! i o 2 sytuM h 5 > 

jmneHUH i i 2 jwgjasnrft »k m 1 *MfBKm 1 
1 2±icafli2jiiiMttUH 1 amAzti-cv*. m 
lAimetimi 1 2Rxsm2mmmmmi hubsg 

(Borosi 1 icate Glass)!, PSG 
(PhosphoSil icate Class)!, B 
PSG (BoroPhosphoS i 1 icate Gl 
ass)!, TEOS (TetraEthlyOrtho 
Silicate Glass)!, USG (Undo 
ppedSil icate Glass)!, 3rV>— 
TEOSI, PE (Plasma Enhanced) 
-TEOSKSftttcneoi^eiTfOff*. *L 

r, Buiesfs i mmmmm 1 1 2rtKti7>f-f>^"/7 
?i 1 6«?ntfe!), ff2«niuHii 1 4rttc 

fitf-y r-v-rvn;/** J-^-y K 1 1 8««*nT^ 
5c £lRtf*2jlH£tit]ltl 1 2Stf 1 1 4rtfc{i# 

^HuiHVf r^yav** h/Vy H 1 18li, Vf-y h 

> (0^-r) fcrnawtaissftTifflSE^i'T** 

1 1 6«, ¥«i*gl£ 1 0 0±{CjB$£*l/-= 
**fitt£ Affltt, fll * «T K U- 106clf7h7 

fE*«ft t"^ y 1 2 0 (*£ 2 j|ffl|&&§i 1 1 4 ±tc JIM 

?nft*n*^t«?«*+^^ c t^mwmw. 1 

l 0 4 fc**flCfci»i:*B-*-*. WIB^illfMt'JJRTp© 

**>^>*citTmmmi 22, ^Mr/n^muM 2 
4 Rzf±&m® i 2 6 TMH/sstu Mfe*-vu/* c t 
jg 2 jmottit i 1 4 ratcii^ffi! i 2 8 wasnt 
1^£„ 

[0 0 3 1] -7?, HI 1 T'afmttT^y 1 2 0, ftSlt 
1 2 8&tf=f-WV>#C*;jVrc fclCfcl^Tfi, 



(6) W12 001- 1 1 1 007 

10 

0, Will 2 8M*t^->* C*^«S:fllMtt 
Z>CttfT**Z>tzti>T°2bZ> 0 LfctfoT, SMtt^iT 

1 2 0, WS!l 2 8Sr>*^ + ^v-^C<D^<i^«Ji« 
0 3 S(fi 7 *#JB LT«»fc|¥ln»<:ttW3-*-* 0 

[0 0 3 2] Mfe±SPmiS 1 2 6 ©-gBaSfcRf^fc* 

•V^'>^C«r«S-r«*y-b;Wkfli (Encapsul 
ating Layer: 'EL' ^^5) tf£ 
«!fcLTflM£nT^3 0 icfc, WI5*y-fe;WkJ8IE 
/0 L±Ktt*3JWB*eiMll 3 4*<JBj«Snri30, ay 
-tr/Kt!E L;W&/££ftT^ft<,\hSI5mffi 1 2 6±fctt 

±»ws**/io>'** h i 3 6>w&a*ftT^*. *u 

fB3i3JIfl8tg*l!l 3 4J4BSG!, PSG!, BPS 
G!, TEOS!, USG!, ^/>-TEOSI, P 
E-TEOS!$fc«iin & Ofi^KT? * 0 f#5„ 
[0 0 3 3] £«!T'«j££nfc#7"-fe;Wt!E Lf±* 

20 124^PZTi, BSTiSfttiPLZTI©,t^5: 

www*** fct4»«*{tt»jtp e * o itmcttt* 
zmmm 1 2 4 rt©^K?#*ir/<$y*smffli 1 2 4 

tf&itz nrwmznrz wmc <t o nt be-t 5 a 

ft<Dmm*&£:-fZ>rzib-e&Zo Sfc, #:/-tr/Wt:!E 
L{i*^^^>^CJlja»cjgfi)c$nTV>5%S!, fifliUf 
£3*MtB1fllll 3 4rtm*£tt;fc*JIStf**/<->* 

JO [0 0 3 4] L/ctf-aT, *^-t;l/ffc!E L(±, 

+ -»<S/^«MH«zk**^ + /<->*»IW« 1 2 4 tc&fffc 
•T*C4:%|»±-r4«^*a8ff-r*. fLT, 7"n-y^7 
*>?Mtt**'<^*fiMUITttlc$j££ttT, 7n -y 

W>MViT° 1 5 C i: (± fc 5 A,T?S 5 o 
[0 0 3 5] *^-lr;Wk!E Ltfznmt LT«J«2n 
*y-fc;Wt!E L«^O«k5fc*ritT*#S 0 0iJ 
x , * y-tr ;Wtffll ELA'3 fi!c0^^{c {4 7 n -y ^ + 

«^*#-rsci:^t?^5 0 £/c, *y-ti;Wb!EL^ 

2 B!(Dli^tc ti 7 a y >? * > ^!\4- + / <S/ * UMM 

J0 Lfc2fi«ISfctt3SffllO*fc:iB6-r, iJZf-bMtmE 
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[0 0 3 6] B 1 K*Shft*5Mlli: J: t 'J 
m=?-<om l *M«l»«:«toofc*^-b;Wt«IE Lti2fi|g 

g&Wil 2 6 CO— gB^S«r^>fc+ + /^>^CtD^[i 

[0 0 3 7] Hijfeya-yi' + V^ 1 3 0*«fiitT'tS /0 
%®Mf±^n>y^^>^Ml 3 0O«MI*#J*UTaiR 
■f* 0 M$b<{i> + 3 0«T i 02 

T a2 0sl, B a T i S r T i OzM. B i 

4T i3 0i2H*fctiP bT i 03lfrf.«:5i:ttf-Pt 
So ffim7u-y?*>>fmi 3 0**I#-«?**1*»M© 

mmcts^Tit. *t/^Rtii 2 4 fcsjis*iec 

4tfPZTJg, B S TrnZfcltP L Z TfllcOJ: 5 &i!5i8 
«<*il*fea:3ttBI««:Blfr 5ftofe«^fc»i^o >y 

T i 02^ (XM 7 ^iJy^-T i O2JK) 

3 0*®l$.?2,MmtLTT i 02fl|*aHRLfc»&l:: 
7n7^>^ll 3 OliCVD (Chemical 
Vapor Deposition) Affile ioTM 
£ftfcT i O2H (C VD-T i O2SM) , LPCVD 

(Low Pressure Chemical Va 30 
por Deposition) fifelc X-oX iBf&cE tl 
ftTiOz! (LPCVD-Ti02l) , SACVD 

(Sub Atmopheric Chemical V 
apor Deposition) 73(£fc <fcoTfl5$c£ 
tlfcT i O2M (S A C V D-T i O2BI) , P E C V D 

(Plasma Enhanced Chemical 
Vapor Deposition) 73i£ lc <£ o Tfl5J$ 
2*l7cT i Ozfll (P E C VD-T i O2M) , A L D 

(Atomic Layer Deposition) 
j&tttCfcoTJBjaSftfcT i O2M (A L D-T i O 40 
2^) $/c(±L A (Laser Ab I a t i on) 7j 
felc^oTflMSn/cT i O2H (LA-T i Oail) co 
ig^t&So ffim7avt*>'?'mi 3 0^«fiSt-r^%| 
StLTTi 02KtWOffiO«««r3B«?LTfeTOIH<0 
£^CH-C9alffl#T'#5o BufB^o-y^^^^M 1 3 

ocoff^«^a-y^+>^sii 3 ofimntzmm. y 

n^+^Il 3 0tLTaS?Lfc1!sHMlO«l1tftH 

3 0£DJ¥£(±5 0 A&VL 1 5 0 0 Acoftar*^t)f#s„ 
-7j\ BufET-a -y **>?H 1 3 0 tt*©«||E***L 50 



1#l^2 0 0 1 -1 1 1 0 0 7 

t^sbs, 4 0 cc&t^Le 0 ox;<DWior&mRzfmm 

[0 0 3 8] K!tR**'*'>*Rmmi 3 2*Mtit-t&to 

s.mit. 3 2 *ta*fT-r 

lTIS?t5o iSKit ++^^SSll 3 2 
«\ T i O2I, TaaOsH, A hOsI, B a T i 03 
S r T i Osl, B i4T i 3 Oi aMSfctt P b T i 

2 4*mf&-t%wmm<DmBixr7uy?*>7m 1 3 0 

tf, 7p <y 1 3 0 fcE«tta«**qMra|-P* 

y*P'^*>^*Ii 3 0«r«fig-rs%iSjSi:»iS* 

{PRfcf, *-V^>£R«lil 2 4tfPZTI> 
B S TmZfclZ P L Z TMtD <fc ? ftftK«ttll|gfcU:& 
iHtIA^^-3T7P7^*>^Il 3 OtfX'W* 
VXf-T i 02SA^*ofcJf-&k:{i+^/<>>^«a 
Ml 3 2liA LD-A 1 2 OaHT'&S C £#3$ Ll\ 

A 1 2 03M*»8?Lfc*^«:**/v;/*«HH 1 3 2 

CVD-AhOs^ LPCVD-A hOsI, S 
A C V D — A 1 2 03& PECVD-AI2O3I, 
•y^'J>y-A 1 2 03MSfct±L A- A 1 2 OaliIcDJ§£- 

t.a&*o wae^-v^^^ffiBsti 3 2***rsiMti: 

LTA l2 03MW^.OflB«*3W3LTtWgEO«t"5»c|3| 
— «0*ffl««1?**o ^/^jrfilWHl 3 2(if 

CD^g^cTrsISM 0 01C*</^L6 0 OTCOPalcDSS 

-73, ^^y?SSSil 3 2C9J?$f±* 

t/^«iaii 3 2*<*ff-r4«fii, 

mi 3 2 tLTmmLtc<®nm<DMV£rj:ztk*imLT8i 

fet2> 0 S$L<«, * + ^V>*»«IHl 3 2co/P£(± 
5 0A4i,>L5 00 0 AORflT-^fOtiSo «fc»?a*L< 
f±, +t^y^glll 3 2CDJ?2«5 0 A&^L- 1 5 
0 0 AcDfIi1T*;fC<yf#S, 

[0 0 3 9] iiufe±SB««.><*;U=i>** h- 1 3 6M 
HulB^3S^I6^M 1 3 4±fC(±/1-y *>^— -> 3 >§| l 

3 8*«JftT^5„ ->3>M 1 3 8 

a ~> v =j >m<tm. ~> v n >mitm * fc a -> y n vifft 
aik«T*»)»*. ffiB'tvi/^—. >3>mmnz o o 
o A&<^L2 o o o o Acofig-e^mfSo 
[0 0 4 0] -73, ¥»f*^*y* : F©* + /v>*c* 

4 i:/<-y->^— > 3 >ai i 3 8$znc7mmmffi±m 1 4 

ffiitm 1 4 ott+t/Vyjtfiaw 1 3 2 i:H«WJc|^- 

temmzmfitZo uwrntf, yk^tgiSPyjihM 1 4 0 
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w.w&**)\<^yzt v i 3 6*<jB«*nfc»»-p*-v 
M7kmmm&i±m mo»a i 203m, t s o 2 §i, t 

a20s8£, B a T i OsE S r T i OsE B i<T i3 

T, zKiRaiSBEiihM 1 4 0 tt, 18»9SWl*ia*<SseT?M 
Sff*»!):&\ 1 0 0%O^f7y*^b-^ 
fc^-f^A LD-A l 2 03)5iTa&«Ci:^«t»)a$L 
i\ LfrU TkJggiSlfcihlgt 1 4 O^SfiSc-rs^SMi: 
LTA IsOtHftSftUfc**!!:* ISSltH 1 4 

Oti, CVD-A laOsI, LPCVD-A l 203l> 
S ACVD-A I2O3M, PECVD-A hOal, L 
A- A \ zOimtfcliX'tv 2 V A 1 2 03810*1 
Wfe7k^»SB)5±8i 1 4 0<Dff*li 5 0 A& 

[0 0 4 1] l^ioL 7Kmg^KihSMl 4 0S4 
0 0 IC&V^ L 6 0 0 t C<OP H ^fSl*SO : ^S?HMTT'^ 

c TictKtiaBSFikMi 4 otf&izitmmznrz.m'sm 
©n^t it* + / v> * c ^iRitc * jr # t£»-r « ct*<t 

[0 0 4 2] Hjj%ttl&<r"tf. 7K^ffil|5/S±Bi 140^ 

^3SP^«5issMi 3 4mcwm#WR.micft&iEti& 

H^fcifcSo iaSe»«Mtt*EECVD#ifcteJ: 
■3TMStlft«jSI$ftli P E C V D*ffi»c«toTJB 

tiLznrcWumvm k> mz* «iie««i»*<*EE cvd* 

TEOSSM, P S GmZfcltB P S GSMT*WD?#S 0 Su 
E«tItfPE C VD^ffifc ±oTJB«Snfc«fb«© 
*f«BI&PE-TE0SBfii:7c«:PE-S i H4 
ttflQHMMtiS 0 A&t^L- 1 0 0 0 A 

[0 0 4 3] 02 fi, ^fSWfciS^tMtUJlH^ 
«JtK»-r«a2 3lft«l«:^LTV^*. ¥»{*St£l 0 
0±fc^££nT^SSK?#«gj 1 0 2 £SW5c!jJjl 

>*x*t\ mimmtmmi 1 2&o : %2jimtfiiiuH 
114, mimmmmmi 1 2rttcM^nfc5>f^ 

1 6, JB2SHt&ltfflii 1 4rt»c«j*Sft 
ftifv h^-Jyayf? h'*v F 1 18, 

MNJttHRi 1 2»ffi 1 4rtt»)««nft»itt^ 

[0 0 4 4] 8 2*^881-* 4:, mm&Zf^lfl 20 t 
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icm^rmnmcmm^nx^^o Mia** 

7^>*CfiTg&11«Kl 2 2, +t/<->*SISSl 2 4R 

if±a5SHi 2 6T«?nn i 5o Hute+^s/^c 

©TSflS® 1 2 2Rtf* + /V>*B«K 1 2 4 iii3I 

MttttiMi 3 4rttcTBfig^nT*50, *+/<s/*»§wit 

1 2 4 0j|)B2:%3Jimmtitl 3 4MC{4ttlRBl5iI:X 
^-•9-1 4 2*^?i^nTV>S 0 

[0 0 4 5] *5P£K<fc3¥*4*^Ufii?<DSg 

10 2nmm\cmt>2>mwii7^y 1 2 0, iftsBai 28R 
zf*-*j^>$ c femiBm 1 mmmom^tmmic^ma 

[oo4 6] «iaa«i»±x^— 1>- 1 4 ^3«ra 
mmm 1 3 4 rtfc**A*nfc**j!iMr*><s'*««ii 1 

2 4 K&gsrr &c t&ffi±-c%z®&mfrz%L%c tut 

3*Ur\, 1SL<«, ffi^K±X-^— 9-1 4 2tt, A 
I2O3H, T i O2BM, Ta2 05H, B a T i OsBM, S 
r T i Osl, Bi«Ti30i2§i. P bT i OsMSfcti 

*14 2li, ALD-A 1 2 03M^e.^-5(li:^J;t)a 
$LV\> t>^5^ ffiSStK±X^— 9-1 4 2 
VdfUmtLTA l 2 03«IWj1.©<fi<D«j«M€ra«bT 
fe. ALD8**fiJfliLTM*«/rr*Ci:*<3S.L 

[o 0 4 7] ig3jifgie«iKi 3 4(D±$mm, * + 

i/*±«5WSl 2 6 0±g(5SRO'PJil, 

aii 2 4©±»B4'-»ffiK:fi^aife«i«*nfc*7 r 

JO t*tLT(i*^CJ;5fi<*^t'JIfOl 1 SISgflaj 

nic w-r 5 tow****- s „ 

[0 0 4 8] *«WteJ:**5l(*^*UJIS : FO*2SlfiS 

fl*EL±fctt*4«WI|fe»ffi?l 4 4*t««StlTfe 
9, ffi4JIMt&ltMl 4 4Rtf*7 p -b;WtSlE L^Kil 
LT±SP«<1^^7l/3>'^^ h 1 3 6tfBf&2tlT^ 

40 & 0 ^lt, &4mfflmmmi 4 4Rt>*±g(5*is?<^7i/ 

h- l 3 6±lci,±;^yi/^.—>3>mi 3 
*«hT^«, D9fBJB3Jim«e«if 1 3 4SO*M4lK 

1 4 4 am i ®F^*&iissi i 1 2 tmmmc 

>BS1 3 8«r1HfiRT#SiaSJS<Da(i*^tcj:S#^ 
[0 0 4 9] -73, ★RWJCiS^aM^yfJJlS?©* 
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n 1 4 4 1 /< -ji/^-i/ 3 >m 1 3 8 mcfcmmmmik 
mi 4 otfmvmic&f&ztix^zm&tf&Zo mz* 
mmmm±m 1 4 o^Mr*#«wciRtff?t 

So 

coo5o] xsmnm i *«0y£«k 
^kraufczkiisaawihjii 1 4 o ^i4imii 1 4 

«M*«*T?« *»MB<0«Rtf J»* left LTtt*5£W 

[0051] llfllETtt^f^teiS^tMtysifrffc 
«-r*» i mm&cfai2itttn«B9B«#iRLTmii 

KKWLfc. fcC5T% H lRtfBI 2 

i:lc»#vc, SMttT^yi 2 0, 9NGR1 

2 8atf*+-'^^co«jfittjif*«tc*s-rk:«i6W 
iccd&tr Lfzztictt Lxitmcmm LrzttsoT& 

120, #biki 2 &m$**>^zc<r>mw,c.tt-?z> 

tcjfrLttmWt.'??? 12 0, ftffim 1 2 8Ktf*-y'< 

c om&im 1 ao*ia 2 -p«««nft r KMKRBJt 
[0052] ffcsA,, wT-rwwrsssmtt^^ 1 

2 0, Sffijgl 2 8&tf* + /^>*C©£8S&«ii{;i:@ 
[0 0 5 3] H3ti, 3^Hti5i|si^*'JjR?K 

■sztizcttfT'Zzmn&zf^yi 2 0, smi 2 

[00 5 4] 03«r#Bg-TSi:, 0 0±tc 

&j££ttft£i&tf£2jini»Htiiii 12M1 1 4rt 
icittmyB&xmm. «ia.tfv-xiH#i 04^3^ 

«SiSy7^1 2 0a{±TSP7'^^2 0 0i:±g|5y^y 
2 0 2 tfiiSnT^*. mZTU77 72 0 0»9 

«tt**a5*ffi»et«9Jij!p&aoT, Mte±aP7 p ^y2o 
n?fe«c^a$i,< > ±^7^2 0 2ti3/^i/h 

^"2 0 0li H— tf >y$tlft^ U v- U 3 £ 
f^iW, ^^;HTa« ;l/T-^ASRu, WU5> 
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=572 0 2lt-y^r;V->V^-f ^V^U^ K 

?*2 0 2CDHS&5 0 A&l^L 1 0 0 0 A<DP B TP*f 9f# 
3 0 0 A£t^L5 0 0 AOMT^SCfctfgJ L 

[00 5 5] MiESf! 2 Sfyft&Htjg 1 1 4 ±tc«:gMgffli 2 

0 4 Rtf&iftBfritlg 2 0 6*m^Wtc««£ftfc! l OT& 

1 2 8 a«**J«StlTi3*), ^111 2 8 a±tcfi#« 
/0 ffitVnM2 0 8Rt>'Bfi14^SSl2 1 0*W^tB*Jlcffi» 

*tlfc+ + /^->^Ta$mffil 2 2 a«?nT^5, 
Sfc* MfE* + /V>^TSP««l 2 2 a±lc«:*^/<-> 
*^m&l 2 4 atfflM^ftTfc'K Huie^-V^v-^^ 
11124 a ±Ctt4 1 A'>'<->^±SP«ffi 12 6a tffgjjg 
^nT^So Mia»*M2 0 4 ttt£*|»ifcBl2 0 6 fc^ 
<DT«DToPM> «f icjg 2 JBian&IIUil 1 1 4t<D®mtltk 

Lfctfo T, mKmmm 2 0 4 fifi^S^TfcS C t 
^ISU^, ttftfiftikK 2 0 6 U&flftftMN 2 

2 0a fcOSfS^rS'Xk^-ltSCt^T-tS^MMTfe 

3 c fc#«as LftAST, mmmm±m 2 0 6 

Lv 0 0>Rfcf, Sil2 0 4liT ilT$S<:i:tfa$ 
L<T, gfi2 0 4©/PSt±2 0 k&^L 1 5 0A(O 
RB, 0R{£5 0 ASJgTfeSC^^aSLVS S3 
£ffi»ISil:»2 0 6*'fiMStf)i{tl0ig^ 
i)S2 0 6 (iT i NlffeS C i: L < , ffiiBffift 

B6±«I2 0 6 Wn&m<Dm&* ^SStl^ih^ 2 0 6»I r 

2 0 6©/P£&5 0 0A4^L 1 5 0 0 &<Dffl, m*. 
(f, 1 0 00AigT*$5Ci:tfgSU^ LA>L. & 
i!2 0 4Rtftfc»fi&jJhffl*2 0 6^«fi)tT'#5teMfli* ,s 
T iMSfctiT i rMSfcfiR uMtc&^ffi 

J;<9jg«flg2 0 4Mfii!M2 0 6i:Lrffl^5c 

[0 0 5 6] mge^JRttfbMK 2 0 8J4, TgBm^l 2 
40 2 a±fcfi»*>5*-V/<->*^«j&l 2 4 aA^Sflif 
^«MKLTfeg?JR*f?«*&UT^+/^>^Sim^ 1 2 4 

SSL^o LfetfoT, ^S^{k«2 0 8 « I 1-O2 
KT'Mt5Ci:^a$U\ L-^Lx ^ISfttl2 0 
8Ili 1 r O2I, R u L a S r C o Oa, (C 

a, Sr) Ru03m^Tcltcn^com^mX'Bf&-t 

<tvnm2 0 8*Mf&-t zmnic&-oT&t>ztf2 oo a 

^L8 00AOPIt-fe5CttfllU\ ^ 
50 JS^t^M2 0 8tf I r 02mcr>t§&lCte 5 0 0 ASiS 
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[0057] m®m&&mm i o«, **^->*m 

11124a fcO»ffi«Ht*^»J8:«J«»fr6**C t 
*«fl*U\ L/ft^oT, ffiieiiMfttt&JHK 2 lOliP 

lOiiPtl, Iri, R uM, RhM, OsI> Pa 

&J8H2 1 1 0 

«c±t>T«t)5^ KS»tt^JBM2 1 OOJPSfi 1 0 

0 0 0 00 A(Dffl1?fe5CtA'li$ U\ 0!l 
*tf, W&14£Jgl!l2 lOtfPt «t<0«£- 1 500AS 

[0 0 5 8] fijfe^-V^^^SimM 1 2 4 af±, ^-V? 
is* C\<DlK\i^*/M/#>Z.1tft&tiibl£T i O28I, 
S i O2IS, T a2 05M, A I2O3BS, S i O2/S i N 
M, B a T i Osl, S r T i Oilg, (Ba, Sr) T 

1 O3M, Bi4Ti30i2flg, P b T i O3R PZT 
((Pb, La) (Zr, Tl) Oi) E (SrBii 

Ta 2 0 9 ) (S BT) m*Ki&ctit><om&&mfrz>&i 
[0059] m^\f^^±.w>mm \ 2 6 a«, mm, 

»*„ LfrU **/<S/*±ffl5«« 1 2 6 ati&JSftfl: 

mmz 1 2st>*8Wf^it^js^2 1 A^mkmcmm^H 

W2 12til r02lt$5ili:^SSL<T 1 sufB 
»&tt£/SISl2 1 4(±I rlT^ilitflSU^ L 
frU MB^SK<k^2 1 2{± I r O2M, R u O 
2M, I r O2BI, (Ca, Sr) R u Oalg, L a S r 

c 0 o*m&rz\tz.nb<om&*±m<o®-&*>ib'ix. m 30 
%mm&^.mmz 1 4&P ti, 1 ri, Rui, Rh 

I. Osl, PdJRSfcttcft6©|g##§t©«£fc& 
5 0 MIE±g|5®^ 1 2 6 a I r OzMt I rlttfl 

xmcmmzntc 2110^, 1 r 02M/P& 1 0 0 

ASV^L 10 0 0 AOWPSSCttfSSK T, Ir 
MJ?(i4 00A^l/^L2 0 00A<7DF B lT'$)SCi:^S 

[0060] m&(o&*>\zmm&.-? ; 7 j ? \ 2 0 a^jtss 
[0061] ia4 ti, *miK.*&¥mt***:vmtt 

ZZftZcttf-ezzMmte???! 20, WffiJMl 2 
[0 0 6 2] H4«#B8 , r*k, ¥S<*S*gl 0 0±© 

*f i&tftg2snteiMKi i2atfi 1 4rt(cti^ii5e%i 

itt^yi 20b«?nTM„ irC3T\ 03 JO 
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t^$nfc#«i47 p 7^ 120a titwncm 4 tc^sn 

ftf*tt^7^l 2 0 bttJU-WKMft^ftoTt''*. 

3CfctfSi:LV\, LfctfoT, «ftt^7 7"l 20b 
U mm&7?-7~l 2 0bttr->WJ^KI> ^ 

[0 0 6 3] *-*»KT?*J««*lfe*«tty'5y 1 2 

0 b±CligSfS2 1 6 fctfc*|»ikfflt2 1 8£*W*n 
tc«S$nfcWffiM 1 2 8 bA«Sntl<^„ $/"c, 
&JRg|fl:&!lR2 2 0 Rt/ffi&li&JBM 2 2 2jWH3fc»tC 

9iai£tiit*+/*i'*Ttowm 1 2 2 b^wffiM 1 2 8 

b±tcffM?nrt^ 0 LT, Hufe^-v^^^TSPS 
8122 b±lcfcM i */<>'#BffIIK 12 4b fc*-V/<-> 
£±8flWS 12 6b fc^«M^ff5tcJBt£StlTVSo SufB 
&SM2 1 6, ttttB&ikffi2 1 8, &H&ffc!fcJ®2 2 
0, 8Jfttt&MK2 2 2, Jr + rtisitmUMi 2 4bS 
tf**/V>*±gpm@l 2 6 b*«J«TS*1tjMM© 
«, «J«Rt/JP*a:, 03lc^$txfcSa^2 0 4, t£ 

fficfs&itat 206, aMM^m 208, mm&&mm 2 

1 0, * + /<S>irB|«i 1 2 4 a&lMr*/<S/#±SW 

gi26a (Dm-ettmnmcm—T'&Zo 

[0 0 6 4] ffiM<?)&ot,cmm&-7* : 7'7' 1 2 0 b#3/<5 
71/ h -> >J *M KM© J: ? &#mt$t£fr 9 frW»{fct&&*! 

•&tc(±j»mtt7°7^"l 2 0 bt* J r'<i/$Czffl(D=i> 
[0 0 6 5] 05f±, *5gS8£<£ 3 ^fll^U: 

#$ns c fc*'t*s5Sitt7 , 7?i 20, warn 2 
s Rtf* * > m/z c ©*iaic*re- ssg 3 mmm%7n? 0 

[0 0 6 6] H5*#Sa-r*i:, 1 0 0±© 

mi&vm2mm&&mi 12M1 1 4 mat^mm 

-i^6.&5#Stt^7^1 2 0 c«?nt^5„ 
Bijf2««147 p 7 ^1 2 0c(ii3 tC^^n/cTSP^ y 

2 0 0 fc*HWt«:|BI-©«WlffllT«fig-r**. Wfctf, 

§¥«tt^y 1 2 0 c « k— trv^snrc^u ->'j3> 

itMt«C LV^o l»l5»«tt^f 1 2 0 

c Rxsm 2 snietiflt 1 1 4 ±tc immm 224, u 

KM 2 2 6SlfffitifK±M2 2 8tfjrafctt(c«M£ 

nfci?ffiM i28c «snt^s. mmmm2 2 
4ti0 3tc^*n/-cT§P7 , 5^"2 0 0 £.mn&iicm—cD 

»IMBT*US*o «9Aff» 3WSfli2 2 4fi, K-tf> 
yftift # U ~> U n >£!T-fe 5 c i: *^Si * b v > 0 huI2« 
9MZ 2 4<D/P${i3 0 0 OA&^L 1 0 0 0 0 k<D?& 
C i: U\, tufe~> U KM 2 2 6 1±0 3 
»cS*nfc±W^5^2 0 2 h^M^){c(Bl— ^%|MMT- 
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rnvrnz* mm. s"jimkm2 2 e&zuwhi/v 

M2 2 6©J?£&3 0 0A^L5 0 0A©P B TO5C 
k^S$lV\ flfil2ai(l»±M2 2 8ttB3fcS*tlfc 

»»i»jh«2 0 6 i:*K«Kra-©««in?**)»a. 
«*.ar, mnm±mz 2 st* 1 r«TJ6*cfc««a*L 

t\> WfBSS»B5±M2 2 8©»S(43 00 A&I^L 1 5 

0 0 A<D(H]T*fc3 Ciii'aS 

[0 0 6 7] fjieWffiM 1 2 8 c±{Ct±^^{t%lM2 
3 0 £Kfett&NK2 3 2 fctfJiU&WfcliWSftfc*-*' 
/<3/*TWWl 2 2 cW8*«hTV^*, ffilE**/* 
'sZTWMm 12 2c ±fc«*-V/<">*««M 124c 

&tf**'<s"»±mmi 2 6 cjWH#wfc}Bj#snT 

l/^Sc BufB&SSg{fc»Si2 3 0, Bltt^ll 2 3 2, 
1 2 4 cRlttr+<'<S'$f±aWt«l 2 

*znit*MWtiim2 0 8s mm&&mm2 1 o, * 

vX^BWIl 2 4 aRtf*"V><->*±ffl5®8Kl 2 6 

[0 0 6 8] fijfeo J; ? icftffim 12 8c rtlC3/<!;l/ h 
5" U »W KM© «fc 3 (cH«tt«tft« tf » D sfrW Mfttttf 
*»)}»«»Cfi«LfcffiaSt**f Lfc->>;*-Y KM 2 2 6 

[0069] H6f±. *?m\c £%>¥mfr* : evm?ttc 

^■$nS Ct A^T'#^j9S147°^^ 1 2 0, WS5M1 2 
8 Rtf * + / ^ * C ©«3fi *f f S SB 4 H jfiflf9*^-T o 
[0 0 7 0] H6*#fig-r*fc» 10 0±© 

£l&tfS2 0n&iMRl 12M1 1 4rtt«m-M 
fr&*oT**6»iiA««, W*tfV— X*W 104% 

n^^^z h-r5wmi47°-7^"i 2od^M2nw 

1 1 4±.icimmmfr<z>i3;-orz¥mmi 2 8d*«s 
nt^s. memm®.??? 1 2 0 datfwsM 1 2 8 

dttH3fc^*nfcT»^^2 0 OirHMWtclHl-^: 
ftKi!T*»)»*o 0>J*J£, mW&^^fX 2 0 d&tf 
l?ffiM 1 2 8 d (± K- titctf V > U 3 >MT'$> 

1 2 8dfflf?!i3 0 00A§^bl OOOOAcDP^T 
&3 C fctfSS U\, tfHEftMM 1 2 8 d ItaOTtt 

3rr**KHn?*ril«tlfc+-lr^'>^Tff*«l 2 2 d 
tfflMSftT^So * + /V>*TSIS«8i 1 2 2dlKii 

**>M'itffimm 1 2 4 d ±gpiafii 1 2 6 

Si 2 2 d(iia3{c^$nfc±g|5^^2 0 2 fcHKlW 

km— ©iMiM?*r»mso 0VX.& *+/<s/*tsmi 

fil 2 2dtt3/<rt/h5"J'9--»' KMT'feS C fctfgg; L 
«r\ S/c. ffiS2**/<->*TSPSffil 2 2d£OP^{i5 



(ID ffP*fl2 0 0 1 -1 1 1 0 0 7 
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gE*-\"<->*MmM 1 2 4 dSt>*^ J i'/^>^±gPffl1Sl 

2 6d*«tj£-?£snKM<Dfi, m3 
icmzntz** ^iszmmm i 2 4 aRW+^->^± 

gpmiS 12 6a t*«WteW-Tfea 0 

[0071] mz<D&o\c**/*->$T&mmi 2 2 d 

^3 h -> >j -9-^ KM©<fc 5 &2»mi±{£ 0 frMMit 

[0 0 7 2] 0 7 tt, ^tiS^itt^^'JlflC 
#Sn«Cfc^T-^S*mi±^^ 1 2 0, Ml 2 
8RO ! *+^->*C<O«3tt:»1-S*5*SS0>J*^-r„ 

[0 0 7 3] H7*#JSt«t, #*ftS1£l 0 0±© 

if? i atfa 2jHinneMuw 1 1 2 at/ 1 1 4 m 
frtt^T^mnrnxms.. marv— 04% 

n^^htsmi^^l 2 0e*«^nt^ 
s 0 ?i 2 0 ettHatCjRStlfcTSi:/^ 

Stt^y 1 2 0 etiK-tf^^^nfcjHUv-Un^Si 

X'^cttmm^o Bufej»*i4y^y 1 2 0 eM 
m2mmmmmi 1 4±tctt>'U-9--rKM2 3 2fcffi» 

RfrltM2 3 4 fctfW&WKWlSnfcfHMi 1 2 8 etf 
flM£ttTV>So «HeS"JlM KM 2 3 2{±03fC^5 

nrc±gi5r5^2 o 2 tsiiiwfcra-o«jKBin?^*)fs 

So ix.(f> ->yf-TKl2 3 2tt3M/l/h->iJ^H 
It'^Lk^lU^o HUBS' y-9--f KM2 3 

2O)¥Sli50AS^L 1 0 0 0AW B 1T$5Cttfg 
JO * L^, HUlB&ifcl»±§i 2 3 4 fiS 3 »C^£ftfct£fftl» 
lhM2 0 6fcHSWc|B|-^flKT'*t)t#5o 0>J* 

«\ mztfcmfi±m 234111 r c t l 

[0 0 7 4] BulBWSfll 1 2 8 e±lCUt&mWMMm2 

3 6 tit^tt^SSM2 3 8 ttfmkmcfflsznrz** 
'^>?T$mmi 2 2 e«$nt^5, ^lt, + 

■V/V>^TgRSffil 2 2 e±ia***/M'*MW.m\ 2 

4 e £**>M/*±gm®. 1 2 6 e fcjb^Kg^tJgfiK^ 

nTv^So Mifi^s^{k^2 3 6, mm^mmz 3 

40 8, ^--t'^jrfiStfiltl 2 4 eat/*-v/<">*±as«« 
1 2 6 e««j«-r««)KJit<oa> «ritRlfff«{*» M3 

KTfiZtitt&mmitomzoa* mm&&mm2 1 0, 

* + 1 2 4 aRtf* + /<5'j'±»«il 2 

6 a fcHSMtciai— T'SSo 

[0 0 7 5] H5fBcD^dlc|?®^l 2 8 e rttcn/W h 
-> 'J KffllO J: p K> frBKfbtt&Cf|»W 

K3!H£LfciBffitii**LfcS/U*-l'. KM 2 3 2 jWMUf 
nSha»mtt^^"l 2 0ei:*t/^CsK(O3> 

50 fa±.2li:Z£ttfT'Z%o 
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[0 0 7 6] WTTtt^Wfc^fcimHtt^yifrF© 

[0 0 7 7] 08&i^LI2l *fgH^lC<t 

[0 0 7 8] ®8*&m?Zt.. *-f*»ft»tE3 0 0 

SttflWLLfc h7>->*X^T «r?g/£-f So miffijfi? 
#«l«3 0 2ttffl*tt*#ffi, flUtfLOCOS (LO 
Cal Oxidationof Silicon)! 

3 0 8, Kb-yffil3 1 0MV-Xlli3 1 2 

[0079] *<d'&, mnm&?j&ttm^T ; 7>7 i '<> 

^7^3 1 4t\£v Y^^yui/^^ h/Vy K3 1 6 
t^fiSc-TSo T&fo*., miSW*^^3 1 8*JB« 
LT, m U§ffi&m&3 1 8rttc ^V^OHl/- 
>hH§E3 1 4«:3>^^ h-r^^^-rV^yy^^s 1 

lil/T^iliiXMl, MX. if K U- 3 1 0 *8 
tUS-&*H!P3 1 5*»J«Ufc», tt£Mn3 1 5©rt 

h7-fy3^^ h^-y F3 1 6£rflM-f5o "f&fr 

grant, mtfF-tr>ysn-fc#ys/U3>M* 

if?, Mfgtf-y h^-On^*^ h/<>y K3 1 

*<Dfc HufEtr-y WW K3 1 

[0 0 8 0] MlilH*6^3 1 8RU*l2iTOgI 
3 2 0Si"j3 y»{fc!t, S/ U a :/»{kS{tl* B S G 
JR. PSGI, BPSGI> TE0Si> ^/>-TE 

osi, pe-teosi, us Gm&rziZ£ti<b<om 

^■SMtttfTDIf*. fLT, SB 1 WIBSI&ttfflt 3 1 8Rl>* 

m2mmmwk3 2 0 wahtcvdj? 

S> LPC VD^SS/iiiP EC VDSStfflVTM 

[00 8 1] hx-yf>7"ie5:IRlT 
h^>^*7.^T£DV-X^3 1 2£rSlffi£-t2:£=iV* 

* h 322^1 Jint&tNI 3 1 8 Rtfjg 2 JBM 

*e»)S3 2 orttcjgfiK-rso coutt: >y h-5-r>3>£ 

* h^y K3 1 6 fcaagSftStr-y h7^> 

[0 0 8 2] H9*#BWSi:» ffltt«a:ari*T=i>* 

^3 2 4**j«-r*. ifi^v^u>7- 
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m<D±mmm*mzmmte&m3 2 o(D±simmtmm. 
mcm-itu^Mcw-mtLTmnvt-7573 24^ 

BtfK«mi4-7*5^*3 2 4ttK-evy«tlfc 

tea»«tty^^*3 2 4 it K-tf yy^tift^ 1 ) y'Jny 

Ru, -f'J^Uil r, *X5^AI0 S> 6MP 
/0 t, ^y7*Xf>'->yt-l'HlWS U n;Vl>hv"J+r 
-CFUCoS K 2>7X : r>&{UmV/N'§irzltCtlib 

[0 0 8 3] BufSO<t5tC3V^^ F*— ;b3 2 2^{C 
»*tty5^3 2 4 *J&£Lfc«» ¥j»{*S«3 0 0<D 
±&*7V £ l )-->'y' (precleaning)t 

s 0 mw.n-7^73 2 A0>±m\,mm.z*\tzm 

«SIWfc)»*l»*-r*o W*tf, #itt7'7y-'3 2 4!ti'K 

m&**vm?<Dzi>'29h&tfima*!ftib-?Z>rztblc 

[0 0 8 4] H&fWc, WtS^Uf 'J-->^HSgL 
«13. 5 6MH z<D7i?*mm$lR F£?UfflLT?>J 

-->^-rs„ mmnvf?^? 3 2 4± 

(ArO ^rfiJffltTIISS-r-SC ttflSLt\ 

[0 0 8 5] HuKcoi^lr^y-nv^ia^riMtTbT 

*<*S«3 0 oco^ffi{c;i;i4^SBi3 2 6 

fti»3 2 8 n*m%.m\mis.t2> e mttm&&mwk3 
2 6atfaai¥SfkM3 2 sajimw^^ji, 

5c Hufe#tt147'^^3 2 4^rK— tf>^^n/c:^'J-> 

40 u n>iraejaLfc«^fc:ii, HUiai&sau^^sM3 2 6 
t, md&m&&mm3 2 eii^/^nt-Mt^c 

fctfStUv LA^L, J5Sll^S)S3 2 6liZ7^;l/ 

«t?«,jbj«t**o tuie*ai47 p 7^3 2 4^ K-tf > 

50 £&JM8 3 2 6 tt»SE<> U ir-f KltIgT-> U ^l' Kfb 
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MM&&mm3 2 e^B^.T^miamm^v^-r Kfk 

XS-e«J«L.±3 ftHs*)?* KMff«r**LT-f-# 

&/SM3 2 6(i5 0A^L2O 0 A©Hgcoff;£f;:j&£ 
T'££tf, !SL<!il30 Ae«©»SKfBJ«-r*o 
[0 0 8 6] «9E*ffiJFffl{k)»3 2 8 it, mjHsW-l 

h'itxmx'Sm^mm 3 2 6±teSffifts (surf 

ace roughness) A^i;5CJ:%i±tli 
l£if>r>t>\ wsnsvy* K<fcxe^»JlW»»j&&*M 
3 2 6*j§i®LTaI«tt:/^*3 2 4 fcttlBrr* C 

¥fflftM3 2 8ttf-*>afbfllT i NT'MtSCttf 
SSU>o $fc, affi¥fi{klS3 2 8 (±5 0 A&l^L 1 

5 o Acoiigco0£k3/£-c?frs*<, l o o Aa*<DJP£ 
8, fl5ffl^^JBIl3 2 6JgfiKxaKtf«ffi¥iS{kl8t3 2 
*^ttT"l'>-9--Y^-n (i n-s i t u) 

[0087] mi oz^mtzt, mz<D£oicmm& 

&mm (B9«33 2 6#D StfaffiTfflfkflB ®9© 
3 2 8#fi&> iS8!j5£«M (09 ©3 2 

6#fi§) fcSI«tt^7^3 2 4R8T-v"J+r^ KfkKfS* 

mmmxjs.-?mi$.-£nz££t>mmLr,\ mz.it, mm 

H7^73 2 4 SrJ/'J+t-'f Kffc-r*;fci&fc:S«»B«T 

vmrnmarnxm^mnt^au o ox&^l i o o o 
°c(om<omm, s$L<a48o *cas©ifi£T? 9 0 © 

8teJ:*3KMQa«fWtt»*t«fe5 fc-r*s"j-9--r KMJP 
fcioTgASC fctf-e#5o ccDi^tc, I^SQIlXg 

;H-IM?^»mtt7 B '7^3 2 ^SWWSB?, 

v- D n >M7 t£So fcJttc «fc o TS)S-r 3 <fc o l£ & 

<o J»«MlXS*«iR7«tir/>>6S|«tty5y3 2 4 0 . 

j££n3<i:-5tc&3 0 HuiS<D<fc 5 £->».) •tM' KfkXS* 
ilff LTA^v Sffi¥tIfkM (H9©3 2 8#JB) Rtf 
fyiM KfkLTV^&l^BiliJua&fSM (13 9 CO 3 2 6# 
fig) «rfflSx-y^->^S*ffl»r^r»£-r*o ffJAtf, 
2tffi¥tl{kM (0 9 CO 3 2 8#fi8) M->'J^ KfkL 
TV&l^SflSUiS&JSM (09cO3 2 6#fig) {ix o/uK 

>; tf-f K£JS£5£{k<Dfci&fc: & ■? -a 6 5 o °ca 

J)MKIxa*4a**H«T-e*5»3 O^MjWtT**. 
[0 0 8 8] ^co*Sm, h*-;l/3 2 2t±, « 
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it-ftofyVZ 3 0 fciSrafcj££J5«D~>y-9--l' KMfc**& 
ftr3fc±ffl^^3 3 2T3t«*n*J:3fe:**. 00*. 

&\ ^3 2 4* ! f- fcr^snfc* y -> y n 

>mfrt>%zm&. K-tf>^?nfc^y ->y n>Bi^ 

64oftT»^7^3 3 O&tfn^l/r-S/U+f^ KM* 
S^ofc±g|5^^3 3 2^y?i'h*-;l/3 3 Ofl 

[0 0 8 9] Mfe<0<fc3^— jgcOXS«:)lbTj»ai±y 
^^"3 2 4 cO±gPJCli3/Vl/r- -Y FMcD<fc?fcr> 
/0 y+rf Ki*>6ftt)ft±»^5i'3 3 2*^fig$nT, 
lulS±SI5y5y3 3 2fi*-= -y^rii/^^ HMtLT 

ffl^ens^atc^So xgisy^s 3 2<Dmz&3 0 

A&(^k 1 0 0 0 AcO^T'WOtfSAV 3 0 0 A§^L 
5 0 0 A<OIHt?fcSCfc#a3:U,\> 
[0 0 9 0] 01 l£r#firf££u ±315^^3 3 2S 
y^2IHS6iil3 2 0±»c#*ffiM3 3 4***t*. 

WB5§i3 3 4(i±«r7^Z 
3 2fcfg2JBIiaie*iM3 2 0±fc**Mfc«3ftB&iblil4: 

20 [0091] mnmmmimm&f? 7324 <d±?®7 
z>>?3 3 2%.zfm2ar$mmm3 2 0 tw:mm±mm<D 

S#S^T i ifP»j«-r*«^Ctt5 0 ASficOJPSC 

[0092] «naa«iK±Wtt, sii3 3 4±mcm 
30 fczt\ztyinmtRmm3 3 4Tmc&i&-$nrzmm& 

«Exefc*5it*iBISlt«k:«t*#«tt7 r 5^3 2 4©^ 
fb^l»±-r^c Lfci'oL lt»l»liJB«COJ:-5 3a:« 

^5A„ U6«l»lklHttT II. Tal> WI, N i I. 
CrI, IrB, Rul, CtaS (T K T a, W, N 
U C r, I r J/iliRu) <0^{bS (N i t r i d 
^0 e) , -7uh.{m (B o r i d e) , m<tM (C a r b 
ide), v-y+f-r KM (S 1 1 1 c I d e) SfcfiC 

mitT i - S i -N3Rfk#«jM. T i -B-N^k^ 
M, Ta-S i -N3Mfc£»M, Ta-B-N^fk^ 
M> Ta-Al-N^*, W-B-N^ffc^% 

m, w-s i -N*<t*«M, t 1 —a 1 mt&mms 

fct±Ta-A 1 Jfi{t^«MT}BJ«-r*«dt.a&*. Huf5 
t£t!(l»±M{i^fiic-r 5 ^KMtc i o T ^<0^ $ ttm * ^5 
^•5tCfgfigT'§5A^ 4 0 Afct/^L 1 8 0 0 AcDmZlC 
50 &&+&C.ttm&L\,\ W:mf5±^l rlt'ML 
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tzm-siciz 1100 Aeft©Ans»c»&8-r*c fc*<s$ 

[0 0 9 3] RWm3 3 4WL/cf > WtSggilcT 
g|UMIIl3 3 6 TSP»«^ 3 3 6 ti&Klg 

ffc«lfci»f&14£MJl£*l?ffilBi3 3 4 ±fOB^K« 

[0 0 9 4] JNIB&AltfhftflKi, Sg{bBiT*£-?T&i§ 

^fiE^n^sia^3 3 8^6.rwisiH?^«WLTtBaR 

LfcA<oT, ^S^ft^Mttl r 02lT«t5Ci: 
*1SLK LA>U gASftfUMNtt I r02§L Ru 
O2P, (Ca, Sr) Ru03l< LaSrCoOsI 

lilOOA^Ll 0 0 0 k<D?$0)mZl,cmi$.T'ZZ> o 

temmitmrn* 1 r ozm-vBis.Lrcm^at 5 0 0 a 

[0 0 9 5] -7?, &JB^fc«J§t«BJ*Lfc&»i:t4*W& 

I r 02MTffMLfdi-&tC(i6 0 0°CS)*T'8U 

[0 0 9 6] HljfgBIKitt^«Mti, gHfcrg-CT»»* 
133 6±fc#l»£ttSSMBlt3 3 8 <D*3iij££«SI» 
T'£3ffA^A\ KW83 3 8^HC«SS«Ci: 

T> P t M-pjKeR-T* C ttflS 

LfrU B^tt#MSIfiP tl, I rl> Ru£ Rh 
m. Osm, P dIS/ilicn6(0ffl^lTMt5 

Wifctfe&JgUti 4 0 0A^L2 5 0 0 AvmomZlc 

[0 0 9 7] Tg&?SBHl3 3 6«SdtLfttl, T§P«« 
133 6±fcK«li3 3 8 ffiSeBt*M3 3 

8&T i 02§i> T a2 05HA I 2O3M. BaTiO 50 
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3^, S r T i 03l, B UT iaOul, PbT iOs 
1< S i 02jg, S i NI, (B a, S r) T i Oal, 
(Pb. La) (Zr, Ti) OsM. Pb (Zr, T 
i ) OsM, S r B i2T azOsmSfcltCtlZvm-grtt 

6 £fa±£H^5fci&fi:gi«II 3 3 8 

V\ WAtf, H5f5S§3JS3 3 8 f± P Z TIL B S Tffit 

p l z T^*fc(±cnp>offl-&-a:KTjgfiK-rsci:A<a 

PSM3 3 8*JBfig-rafc46<D^«:fl<I*^^StR{±#} 
teT'^«M3 3 8 £ LT8WLfc«flMt©«teJ:oT£ 
fc3„ ill3 3 8£rP Z TM"PJB«LfcJS^fe:{4V;l/ 
-y;l/ (sol-gel) *Sftffl^TMt«ci:>y 
1$LV\ Sfc, SlttM3 3 8 0Jg^t/iS«SI«M3 3 
8fcLTJg^L«fcafc-rS^«JK{c«fcoT^S/£5-5 
A<, WHJ13 3 8fi5 0 0 A&t^L 2 0 0 0 A<DJ?;*(C 
EfctfaSLC. BWM3 3 8*PZT*T7Jg 
/£LfcJf-&{cfi2 0 0 0 A@Jtco0$(cfgfi!c-r-5.Ci:A^ 
at LVV 

[0 0 9 8] — 75\ 3 8 teBfULfcUmctem 

mnm%.mfG o o°c&i^i,9 o or.<ot®v>wMX'mQ ! 
mzmntZo mmm3 3 8*p z Tmvmmvtt^ 
tea 7 5 o , caaT?»jEJ»»uiie*aff'r*. ^?-r 

3 £ , fjlE^ffiillC «fc o TSISSi 3 3 8 «SK % K> * 

+/<i'i'«)fftgi*'isiisn. ^-w^^amrngft 

1#14A^?P*nSo -7?, jS^^EBMcD^JailA^HSg? 
nSfc46tr, WRa!><S|*1ty5y3 2 4ta*-p*s„ 

F^i:A^*ofc±g|57 p 7^3 3 2 A<«« 
147^3 2 4©±gpt}gfi>t$nTI/>5fci6tC, 
7°7^3 2 4«TSI5fliTfeSTg|57 p 7y3 3 0-\c7)^ 

[0 0 9 9] SS«§|3 3 8*Bf£Lrc&. ^113 3 8 
±fC±g|5»mM3 4 0*}g«-r* o ±fiNlttM3 4 0(± 

JBfiRT?**. HtfB^PMfi P tl, I rl, Rul> R 

osiifeHPdici^tfet), tafe^JssEfk 

%M{iRu02flM, I r O2E (Ca, Sr)RuOs 
IifciiLaSrCo03lt?#Di5o ±g|5a»H§£3 

4 Ott I r02Mi: I rili:*W*WfcattiSnfc2fi 
m-eBfU-f &££#&£ I rO!llilll3 3 

-75\ ±3B»«M3 4 0ttJB«L«fe3i:r*«MlBI»«:«k 
•?~CBj8.Bm&t>2>tZ?>r>1i\ ±fflSmm 3 4 0 « 5 
0 0 A^V^L-3 0 0 0 A©fISJ<DJ¥£f;:flM-r£C £A<a 
SU\ »tiie±g(5ji^M3 4 0*^SK^MfciHl^tt 

^ssifcAvn^tas^n^ zmmt LXBWLt^m 

-&tfi s ^SSEfktlM« 1 0 0 A&^L 1 0 0 0 AcoPal 
©PStcffMLT, BI^'l4#Mfli«4 0 0 A&t>L-2 0 
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ooAoiuo**tje*-r*ci:«<asuv\ ±8mmm 

I34 05rl r OzMt I rl»fc;fl«IW*Wfc8WStlfc 
2fiMfcLT^f«Ji-&tC« I r 02J8tfcfc3 0 0 Aig 
*OJ*«t«J«LT, I rllil 2 00 AggcDP^lr 

[o i o o] ei i 2*#fig-r«fc, 0 1 i tc^^nfcw 

ffiH3 3 4, Tffl3nMt3 3 6, KHM3 3 8Rtf±ffi 

win 3 4 o%/^-^>^Li^ii/^-y3 3 

4\ *+/V>*TSBWS3 3 6\ +^/<->^K«^3 

3 8'Rtf**/^*±g5«&3 4 0' ^S^AM^T 70 

Pgfi 1 El^y* Kx-y^^^Xg-e^fTSnS^&feS 

«*T4«^ ST±gP»SM3 4 0«V<*-->7L 
T_hgl5SlI3 4 0' *JB«f* 0 ^K. 1113 3 8, 
TJ$jS«i3 3 6, SEK3 3 4%;^-^y^UT* 

*^f$mwim3 3 8\ Tgi5m<s3 3 e'Rt/iHran 

?->3 3 4' £rjg/£f£ 0 C* 3 [sJ©:7 * 

hX>y^>^X8T}gfig-rS*&{C«±Si5#«S[3 4 0 20 
/RWM3 3 8RD*TSP*«P3 3 6/WII3 3 4:§ 
'ir^;:*tUTSlJ<I<7):7;^■ hi7f> ifum^mn-r 3 
tfeSo fl&©*ffi-p. ±s$mmm3 4 oftumns 3 
8 mm<D 7*hx yfy^ii?;^ - - > ^ s n, 

TSPt»m^3 3 6fttf#ffi«3 3 4«*B3a:*giJjft07* 

[0101] 13 1 3M@l 4%#ra-r§i:, ButecOi 
a»C2lHlSfc{i3Il©7* hX7f-y^Hi^lTLT 
Ctt&tiHrzt^ Hi 2tc^?n^ci:i:tt 

»ij(c*-v/^>^ c<D®m7 p u7TjMm&mcDftmtt 30 

■glT&CttfT'ZZo m 1 31Z2®<D7* hl7f>y 

1 4(±3Isl«)7* hxyf>ifIi^ffLT+t^-> 

CO 1 0 2] iluigO J: •?{;:, * + ^->^C5:ML/:i 
4 5 0lC&t,">L 6 0 0 "CCOHOSSS 

«ptc, SMtt:/5^3 2 4<D±B75?3 3 
2*9 0 OtST^WlC^LfcffiStit^bfcxi/Vl/ 
r- -> y tf-f KM-ejBtf -T * i: , TSPWmM 3 3 6 ttmtfi 

±o*sj»saaxeT*+/<->* c tr»^y3 3 0 

CO 1 0 3] -73, ituK<0£afc*-^v'£C*JgJ?StL 
fc&Kl± 1 L Dig, I MDm f^'J $"<.—. >a >X 50 
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©*3ftxawntf5£n*»*>4 1 + <'<S'*«W*3 3 8' 

©K«wit*^{fcsti*»ntfa5*. f&fc-s, i l d 

It, I MDXaROVWv^-^g yX@AWr£*l 
5BBIC*SRV— (hydrogen based 

gas) , mtf*JR#Xtf£i;T**/<S'*BMUi 
3 3 8' %^{tSH±5«-&^feSo LfctfoT, 

CO l o 4] i:C5T% ^BJ||-p«j«*nfc*^-b;Wt 
l/\> »— , * + ><*'*««Bt3 3 8 , ©»«*|»ihl,& 

ttntf&£;&<,\, -r^fo-s, **/<'>*gtsig3 3 s* 

%PZTE B S TM$fcf±P L Z T|g!<E><fc 5 ftifiiSi* 

¥>^>2^|g3 3 8 kK*SLTf4C>*jav» 0 SH« # 
•y-tMtmE L + 3 3 8' fcE£*g 

*»xgTvK* v - x# x tfjfijgfityc * -v ^ -> £ Sim/Hi 
3 3 8' tffiStSCt^MTS&ttntffte.*^. 

c nrcVTitft < , ^&stxs^j££ft«jiiyi*&i 

JH I L DM. ^HMtfittlK I MDm^tcit^y>^—: V 
a >fllrttC^A^tl/c:7|<^y-7.^X*^^/^>^Rm 
13 3 8 , tCffifTf3C££|5flitT-€&ttnff&5>& 

CO 1 0 5] Hua>tfcg^?ffiS$-a-5/c46lC, *%B^ 

«««»«Bfc«xSTzk*y-^*x*^+/<s/*»!« 

13 3 8' tCttSc-rSCfc^ifrSC ilT'feSo •?• L 
fit, 7a y f+>^«OTil£MShft*«8i:* 
Xf/*tttt**/<i'jtmVM3 3 8' <Dm5%W5±ffi.m& 

CO l o 6] *7 p -fe;HtSIE L&&mm?Bl£tZ® 
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■fe;WfclHE LO*^ 7ny*tym aWKfttf* 
^/^Cmcttft't^ fit, 2iR^6 

co««iiia&tf*o«/att*«iK:ft«t?**o Lfr 

&#a&£C£#a$LV\> LLTii^^tW 

**>^BI3 4 2 3 OO^ffitC^-T 

MM3 4 4*»rit-ra 0 7D^^13 4 2 £LT 

T i O2E T 320581, BaT iOal, S r T i 03 
JK, B i 4 T i 30i2lt/c(i;P b T i OslTMtt 
So -7?> :7n*y**vyjK3 4 ZtLxmi&Xs&ok. 

-rz>WRm<DmtRic$s^T, +t/^?sii3 4 4 ^ 

JMO»i**><^*««Bt3 3 8* £ iTMUcft 

KiRoaifc<fcoTj*s-r«cfc^asL^o «*tf, p 
zm b s tis /ttip l z Ti^cfca^issffti 

Sfttta«W*IIWt^>?l|fBI3 3 8' *»*L 
fc»&fc«\ T i 02MT^Dy^^>^fli3 4 2%B 
«t5CfctfaSLK Wi2^n-y**>^«l3 4 20 
i?tt7ny^*>^!3 4 2#3»T**«fe 7n>y 
9*>iTBt3 4 2 i:LTaWLfe«Ull»0»tt«:if*# 
HTftttSo L/c^oT, 7Dy**>yi3 4 2 
ttSOAftl^Ll 5 0 0A(0f?(cMt§C^^Si 

.CO 1 0 81 -75f, yo7^ + >^!3 4 2Mt§ 

<j:ot. ?m3 a z <D&mzmm'&Qm°& 

3 4 2ttfl:¥»««» (Chemical Vapor 
deposition) 7*i£, JMIttJttffiR* (Ph 
ysical Vapor Deposition)?? 
ffix X^y^U >^ (Sputtering) EC 
^/f^S (Atomic Layer Deposit 
i on) #ffi$fcttU-tf-»»afffi (Laser a 



(16) mm2 0 0 1 - 1 1 1 0 0 7 

30 

b 1 a t i on) *ffl^TJ&fiT#So L**U 7P7 
?=Sr>?m3 4 2^T i 02«T?JB*-TS«^fcttX/^ 
v * »J >^S%ffl^TMt^C t^«t OSS 

[0 1 0 91 X/W*U>^££ffl^TT i O2W& 
:/n^*>*Tg3 4 2 iLTMfSl^JC, 

/o f^o fit, l8*mi*Oi5fcRST*S, W*. 
fcT, /P7**>^I3 4 2*Mt^fttt<081fcL 
TD. C^^^'J^ii^ffll^^il kW&V^ 
L6 kWOra©«rt*m*D^#£#, 6kWlj[t^§ 
CktfSSLK fit, ft>^OiSfitt2 5t4V^ 
L7 0 0^RiTt**f 6 3 0tgS^S$l 

V\> ^ >^^OJE^Jti 1 m t o r r ^I5m t o r r 
(DffllcmBT*ZZ>i)\ 1 m t o r r SStc^ip-TS C t 

8 s c c m&l/^L 1 4 s c c mOHJcWH5"e*S 
20 i)\ 1 0 s c cmmmz&*mB'?%CttfM$iL\<\ 
[0 1 1 01 * + ^S/*fi««3 4 4 fcLTflgJE£-r51«l 

«Mtt*-v^^>*««ffli3 4 4tfa8fT-r*«ffi***b 

TDSrSo SSKJi* ^t^«H3 4 4(iT 
i O2M, Ta205l, AI2O3M. B a T i O3E S 
r T i Oal, B i4T i30i2)S$fcfcJ:PbT iOaJHT 

«*"e*«o CCT\ ^-V/V>^4SSM3 4 4£lsT& 

j&Tz>fy}MM(Dmte, **'^>$mmm3 3 8' tLT 
Bj&znrzwmmomRvruy ?*^?M3 4 2tL 

30 mux. 7uy#*wm3 4 2 tfcm&tfzb&tymm 
£v**^i/t*mmm3 4 4^Mi^ci:^gii 

l\ Sfc. 7P7^^V^I3 4 2 fcfc*g&5«0»]K-e 
+t/^^«I!3 4 4 &&ltt? &CtWm&l,\,\ HU 
E»«ll*^6A 1 2 03lST^-V/V>*«HIH3 4 4£: 

3 4 4<DA*Stt**><S'*«««i3 4 4*WrT£^ 
m, **'^>&&mm3 4 4t LTlKLftNMROM 

KM 3 4 4t±5 0 A&i^LS 0 0 0 k<Dm%lcBl£'? £ 
40 Cfc#at:LV\> L**U **><5/*««JM3 4 4 14 5 
OA&l^Ll 5 0 0 A^f ^ icMt^C t^<t ?)S$ 
IA\> —2k *t^ffill3 4 4^1 500A«± 
left**, * + /^>*«HBl3 4 4^»HI6»)M4:LT 
flEfflT*« 0 L/c^oT, »8fr*I LDXg^HSSL 

coi i ii **/^>&&mm3 4 4*mi$.?z>rztb<D 

*>irM3 4 2<0««SPS*lttWLft*<6BEfcWWLfc 
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^^UH^St (Chemical Vapor depo 

s i t i o n) y^m. wnmmmm (Ph y sicai 

Vapor Deposition) Jji£^ X'^y & D 
^(Sputtering) (A t 

omic Layer Deposition) 7j 

[0 1 1 2] LfrU S^^S7^}£^ffl^T^^/^> 

m*mi?z>££tfvjmT*$>%o fit, siwsffit 

*»Wf#fcS«Lfe*^^S/*ff»Bl3 4 4*»j*-e 
{SSIBI3 4 4©*««raiftS-e:*CfcW"ef?«o 

o o %^f7 u— * ^ 

«SM3 4 4*JBj*-e**o 
[0 113] Hul5^^S7?^ffi^T^^/^>^{S 

•)AV~X^X^LTTMA (Tr iMethy 1 A 
luminum), DM A H (D iMe thy I A 1 u 
minum Hydride), DMEAA (D iMe 
thy 1 E thy I Ami ne A 1 a n e) , T I B A 
(Tr i IsoButy Aluminum) £fzl&£ 

(purge) LT%mmcwmzttrcT>\'^—iyL>v 

-X*X*|^£-r«o ^Stt*X«, AriiX N2# 
fcJsSt-To SiRy— X#XfcLTC±H2 0;tfX. N2O* 

■tf»*«ns. HB-r«»*y-x«rx*^ 
^^±»aau:*a«K:»»snfc»jRy--x«rx«: 
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To 

[0 1 14] * + ^S/?«iS3 4 4 i:bTAl203l 

^fefftt^cfc'S-pfe^o -Tftto^ A l 2 03l»cOsS»rS 
SKi^x— 1 5 0°C&^L5 0 0T(T>m 
T?*0»»3&^ 3 0 0ti*tfI$U\ 771/ 5-* A 

y — x#;wv > y suma o . i»^12#t^ 

70 SWtcKg^n/-cT;l/^-^Ay-X^X*^>5l^<fc 
^WStt^X^/^^tiO. 1 #&<^L 1 0#T« 

-frowsav s^eft-efescfc^asi/^o 

IRy-X*XO/^I/-»y^H«0. l»4^L2 0» 

r*#ot#s^ 0. 2#afi7?fescfc^a*bi/^ 0 ra 

[0 115] *:/-fe;WbJME LO«»6*S6lcifii 

20 tf/Sftli*t^i/*fiii3 4 4*JKJ«Ufc»tCj»«l 

[0 116] mfamc. 7uy?*yt?M3 4 2^rJg/S 
l/cte7D7^ + >^l3 4 2 0IBH«tt«aift:S« 
*fc»U:»3R*Haoj»fflax8«a»?« (Optio 
na 1) fca*fifC**o a$L<«. 6 0 0TCWTTJJS 

fiaxasawT-rso 707^+^*134 
2*iss, M*(f 6 0 o < cw±-pj»«ia'ra«fc5fc:a:* 

i:BBR^S»«tt^y3 2 4fct£|RTS&na<fcSfc«> 
T*$>Z>o <k?>a*L<«, 4 0 0°C&V>L6 0 0°C<7)f!g 

[0 117] tt/^*«i!3 4 4*»«Lfc»K:* 
t/^^fill3 4 4 0«««Ftt*»ftrSfc»fc:»ilS 

»H«oj»«aaxa*aww (optional)^ 

WtWrs^^o <fc»>a$L<Ji. 4 0 0t^l6 0 0 

[0118] -?5\ m&ic&^>T**^zs#umm3 4 
4 600 < tw±ois?M^«iaxs*ji 

40 StiT^Sfcaic, a*^SSfc»«1t^^3 2 4 tc 

t/^^ni3 4 4*jBfiELfc» , cis?aiKi«Laxa«: 
^af-^te^ct^T^sn/c+^^s/^saas 4 4cd 

4<Tt*t/V>*«i«3 4 4 i: LT<0«SI*a8fTT 
***** fl&o#ffiWB/S*ftfc**^*««M3 4 4 
$>a*fctt6 0 0tW±OiSiaS»ffiSxa«:iiLTl6» 
50 «ptt«:*ft^'li-*<&B***fc»T**o 7a7 
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Z> Q U:*bt, **>^>*«MM3 4 4©J»ffl«S« 
[0 119] mM<D&51C**/\zs$ c*ftzf-t?wtm 

So 

[0 1 2 0] Hi 6*«fflT*fc. *y-b;MfclME L£ 

LDxefcjfMr-rso -rftfc-s. 

«3 0 0O±StcS3SH3teSiSi3 4 6*»rt-ra 0 * 
3®K*feS»Ji 3 4 6 U 3 >Uftl||. :> U n >U{fcS 
BSGI, PSGI, BPSG. TEOSI, ^" 
y>-TEOSl, PE-TEOSJ3g. U S GiKSfcti: 

[0121] mm* m3mmmmm3 a 6«rft3*stfB 
mmtytLTm£znT**'*>'$mmm3 3 8^ 

&ft:Sii:Sii£rtf$>S 0 L*>U ^jgfEicj;*^ 
rtis* C tt^«ilT7#||«Snfe* E L T?M^ 

fifc^SA/TifcSo 

[0122] m^t, *Z)\sxmttmn-?2>o -?*t> 
£-?m3mmmmm3 \ 6, +t/^<siS3 4 

->^LT, **'^>*±««S3 4 O'O— ^«:BfcB 
^§3^^h^3 4 8^Mn o &3JIHGK 
3UBI3 4 6fi7;b*D€:SaifcUfc (Fluorine 
-based) *>?£tc&$£i$ l x.y 
^cJ:oT^*-->yT^So fit, 
S§?3 4 4Stf^D7**yyi3 4 2«T;l/d r > < hC 

--y^T£S 0 3>^^h^3 4 8*Mlfc 

IStS^^^y^^ h3 5 O^MtSo ^> 
>*h*-;l/3 4 8*»*Lft», 0«J»fliaxS (R 
ecovery anneal ing) £r}MfT"3~Si||ca 
fc&So B«JKfcffl9Xaii, 00*1*4 5 0UV^L5 0 
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^S&frofctf. IMmMtZfr^^ZZ h3 5 Otfjg 

ftS«^fc&S<> 
[0 1 2 3] HI 7*«8rr*fc. ±W««>«^;Un> 
**h3 5 0**J«LfcSL ^7^->3>I1^2 

>J ^ VRftfiftM S fc li C n £ Offl^rBTC J&ST * 
So L**U /^yS"*— ->3>JS3 5 2«S/U3> f aft 

</\> huIB/^^^--->3>)K3 5 2tOjP««»ii2 0 0 
0 t 2 0 0 0 0 A©(H©f?(cjgjSt So 'WS" 
^>3>I3 5 2 ttft «3W»»;& 

b>M3 5 2ttPECVD*tt*ffl^T»jaW-*Ci:36(< 

[0 12 4] ^a»^3 52^PECVD7d 

20 F^7-li3 0 0^16 0 0WTtt)i§^ 4 00 

5 t o r rCOKT^Dti^^ 5 t o r rlfimc 

5 0 0rORgT**ftH#S#. SOOICSfiTSSCfctf 
H$H/\> SMXfcLTfflt>6n5^7>^ (S i 
H4) <Dl&f&ffiMl*5 04K5 00 sc cmOKt* 
r)f#Stf, lSOsccmiHTtSCitfaSU^. 
gJSA"XhLTfflt^n§7>^-7 (NH3) #X<D 
«*SStfite2 0^l2 0 0 sc c m<DfflT**f Off* 
JO tf, 40sccmiS^§i:ktfaSU>o 

[0 12 5] ^7M-> 3 >I3 52*PECVD7? 

Ojafili^7M-S/3>l3 5 2£rPE C VD7a?££: 

&S 0 ftfcL, SlS^Xi:LTfflt>e>ns^^>^X 

(S i HO 0{&*Sfit»tel 0*t>l2 00 s c cmO 
RflT?WDf#*tf, 5 0 s c c mafi^feS C ttfMZ L 
V\ g^XtLTfflV^n§7^-7 (NHa) ft 
40 X(D&f&ffimiZ 2 Oftt^SOOsc cmOfflT'SOt? 

1 5 0 s c cmlST'SSilfctfaSLK J^iS 
^'X t LTffl^ en^> N2 O *X<0«|&at«« 2 0 ftl/^ 
L5 0 0 sccmOfflT#t)SS^ 1 5 0 s c c m§ 

[0 12 6] — 15, ^7^->a >I3 5 2^Mt 
SiiSTfe, I LDXg^fBHftC7j<^y-X^X^-V 

113 4 4*^7jc*v— x/jrxo*^/^>*cii5a*iBWf 
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So 

[0 12 7] — 7j, wi&inW&titfrni/itZ V 3 5 

-b)Hk§iE L <D-SP*^^$ fts t CklCtt LT« 
BElcittWLTto Lfttfot, ^^Un;/*^ Hgtflg 
$ ft § ^ y 3"<- -> 3 >Ig T'7i<^ V-XA" 

3 4 0'g|5»fcgJg-r-5^*^So £7c, 

i/ 3 y$i3 5 2 il*icfezkjRy-x^ , x*^A*ftTi/-> 

Sfc4&fc\ M7M-> 3 >XSA^7^ftrctX^Kfe 
»A*ftfcHu^7jc^y-x*rx*^+-'<->^C75rrRifc*S 
f&LT**/<~>*3§S|g|3 3 8' **{b«-**«*fc* 

mic*z* j f"V'*mmm3 3 8' cogitz^Q^ic 

X»aB&ll:Bt3 5 4*a«WtC»jST?**. SuI27j<*g 
^l»±M3 5 4lt'&ffi'*Vis^—. Wa >I3 5 2JB/SX 
STK«Sft*7k3Ry— X«rx*»*+ 7*->£ c 77 ffifctt 
«LT*+^*K«it3 3 8' **{k«-&*C4:*|» 
itf So 

[0 12 8] MIB7KlRgStelhM3 5 4 (4 % 7b:/-te;Wk 
IE L*«fig-r«++7^>^«ffl)l3 4 4 i:HHWtc[B| 
-ft*lil**ff-r*. L-fctfoT, *jR%aitt±IK 3 5 

4T*^Be-rs^a)s^e^5^*^sw, fk^w, *s<n 

^W«Jttt4*+7V>^««IH3 4 4 £ LTJg/S-f S^ft 
Mt^M^Jlclsl-T'feSo Mfa7j<i??iSj§Kit§i3 5 4ti 
A I 2O3, T i O2BI, Ta205l, BaTiCbBI, S 
r T i 03l, Bi4Ti30i2$t, P b T i om^KlS. 

7kmmmffi±m3 5 4 irmMWKjj&^&zitmis.mM 
mum. mmsm%-fi&. x>*v?v m?m 
mmism* Kit u— v-mmt&itm^TmtisLT- * s» 

LfrU H0ffi7j<*g3§te±M3 5 4f±, S?®^*^}* 

fCckoTJgfig-rsCfctfilSL^o M^SHSTjffifc J: 

-?T7j<^a^i»±^3 5 4$rfiM-rst§-a-{;:f#e>ftss 

Bf«« ; fJi3ll»^rffitcJ:oT* + 7V>^«BMI3 4 4* 
JfM-T5^|-&lc?#?>ftSSRifi:^K^{c|Bl— -efeS„ il 
iH**aaKilfcM3 5 4«rH ; fJI3R»^rffik:«t-3T»« 

[0 12 9] WfB7k^jSSI»±ffi3 5 4(1 5 0 A&l^ 
L2 0 0 0 0 A©Rg©JP££JK/£T£**<, 200A% 
^L3 0 0 AOWOff^lc^-rsCt^M^LU^o 

[0 13 0] -73, ^S&frofctf7ki8SSI$&l]:l£3 5 
4 *»«-r«S9k:ltfki|-p«:-3fc««8l«raS?«»i:jB« 
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-r s s 0 taie^w^timffic vD7?}4*7c(ip 

Hili+'/V-TEOSR PSGSSft«BPSGI 
t*JBJ*"T?#S. «rt5tB«i!*PECVD7?»lc<J:*Kfk 

*kLT»i«t4«^fcH;, mmmma p e - t e o 

SflgScfcfiP E-S i H4)MTJB«-Z»#*. 
[0 13 1] PE-C VD77te^ffl-rS*^>^>*-X 
$fcf± T E 0 S #X*EfS#XT?««LTI^lt*IBj* 
70 -T SCttfS*U>. $Sj§t£P E-C VD73S*ffl^ 
TPE-TEOSIi:LTMt51^ RF^7- 
t± 1 0 0 W&l^L 5 0 0W<DWe*f»)f# SA\ 2 0 0W 

1 5 t o r r <Df$-em*)m%>t)\ 5 t o r r T^SCi: 
#Si:LA\, KJES?-V ^©jg&ti 1 5 0^L4 5 0 
°C<DfflTm>3m2>b\ 3 0 OtT'feSCiA'gJU^. 
[0 13 2] 08&tf0 1 7*#MbTUJB^L/c:<t-5 
(C, * + /^>*C£r;>j:/-fcr/l/{kSlE LTSA-itm I L 
DII> 7Wi/^-: y 3 >XS*if«:itfT-rsi:, 7k* 
20 V—XtfXlc&Z**;M/2mWM3 3 8' co&it&ffi 
il:T-£S„ [rIB^c, i/ B VX^ittrTSitu 

\c7kmmmn\tm3 5 4^maT'^^zmwL-t^>^\c 

U* : F(0*«liSST+ + 7V>^S|SM3 3 8" tf#fk£ 
ftSC 0^{cP7jikT-#S i^tii^So 
[0133] ^wt^aiNWiyty*^ (HifiTiri*© 

ff^UffiWiu ^Stty^y (09 05 3 2 4#BS) £ F 
- tf V^ftfcjtf U > U 3 >T'MLTtM-> y *M F 
fk^JaJIXgTjfmtty^y (09 0)3 2 4#M) ^ 

30 *isvv^ h'{t?z>£^v&<Dfr*m>?\--?zt. 
[0134] mznmm-vimwftf^i? (09032 

4#bs) KfkL%ttft(f«:e.«:l,->0DT% 

v";^ Ffk^sasxsTy-x^Mflgi: Lrffl^&ft 

SBH^SI (09 0)3 2 6#M) «r*iJI3^ 1 USS^J 
Hul2S5m^Sfli (0 9 0) 3 2 6#i»S) fi 1 3 0 AJ^± 

■tty^^* (0 9 0)3 2 4#,^) ^^r->'J+>-f FfkfS 
«M09XStt!B 1 ^SSfiflJO)Ji^i;^»6<){c|5l-0)Xifi* 
ffT'iifT^ftSo 

[0 13 5] *RWfc**imw***y*?^;&i£© 

-> 'J -9--Y FBI, MAti'n/^l/ h ~> U it-f' F^*±g|5y^ 
^ (0 1 00)3 3 2#{$0 fc^-TSC tT-S<, WS 
M (0 1 1 (O 3 3 4#M) rtlCjgfilt-rSo 

[o i 3 6] 01 8*^mt%t, m\mmm<DW&£ 
so *K«»cra-oxea«*JtfT urm 1 syi 2 sp B i*g 
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®M3 18 SO* 3 2 0rtCfftt^5y3 2 4*Bl£? 

?73 3o tmnmcm-(oy!im.m-vBiii-e o 
Butesiitty^y 3 2 4i± k— ii>y*hfc*y -> 

7^3 2 4scfS2«mnettn3 2 o±ics»«M3 5 
6, it6f&&&mm3 5 8so'SfS¥tBfksi3 6 ozm: 
mnmwit^o mmnm3 5 §\tm 1 otc^nrcT 

3575 3 3 0 a^HWt|sI-^K"l-C s '{$fiScT'*«. 0 
0>R(£, Suffi*m^3 5 6 It. F— kf^^ttfctfys/ 
'Ja^MTJ^fig-ra^ 3000A^1 1 0 00 0A. 

13 5 8ttBl9tC^$n^'ftlHj£&HM3 2 6 fcSOtW 

t§{fcfB3 6 O&09fC^£nfcS(S¥i§{kfll3 2 8t^ 

[0 13 7] —75, \ t —\£>7ZtirctfVi<'V=i>m-V 
miM3 5 6*«fiK-r*±5K:JB:*i:W«)||3 5 6±gR 

SBi3 5 8*jgflK-rsijtcssias3 5 6±fcfejasnfc 

[0 1 3 8] 0 1 9*&M-?Zt, #113 5 6. KS4 

3 5 8 Rxsmm^mitm 3 6ow»m 
Lfc&, y-y^r h'itmsMxm^mnLr mwn3 5 

6 ±»*S/ U -9--C KM 3 6 2 tas<t*-ar*. ffifcffilUjS 
&f5§l3 5 8*a/WhM-Cje#Lfc«^K«mK->y 
■9-1' Kfb»«raxS^J8f7«n«3*B-pS»WK3 5 6<D 
±»«*3/Vl/hS/y-9-^ K"M»-:S{b-rs«fc^tc*S 0 hu 

^3 3 2^mir^mmTMnLr->w^ wtmm 

[0 13 9] H!jfeWm-/^^"3 5 6 0->"Jt-f K{fcf& 

fflaxgj.^(c{±*sf£;i«i4^SBii3 5 8&v*s*s 

«S¥ffl{bM3 6 0»£t5„ 7^JSKIlt&&MJB3 
5 8Rtf*KJSSifi¥S'{fc!l3 6 0*l»-fe-r«-^a«-*: 

[0 14 0] MEOJ: 3 3 5 8R 
0**Sf5^fS¥±H{kM3 6 0«rBl»J|»t^fcJW»»c», ~> 
y*-f H«3 6 2±fc4HW»ih« (0jrHff) *-gfiR"T 
So i:c3T\ tttKB&ikJK (ta^-a-T) ikT&tiitfrzwm 
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[0141] tm^iitmn&f^yz zf&xsm 

MM3 5 6&%m<r>Xm&mi7 LTMLft. LfrU 
XSgSP§cD|gt«:Me»-r/c46lcWtt7 p 5^3 2 4 SO"* 
113 5 6«r— OOXa-CTBJ«-r*«^fe»*o «*. 
tf, K-lf V y?tifc# 'J •> 'J 3 y^a >^ ^ h*— ;1/ 
3 2 2M^2IF B 1S6II3 2 OXtcffMLfcflL 12 

mmmmm3 2 0 coxsrsisfstc k— tr>y«tifc#ys' 
y "we"** -eae-r* <fc ? tc K-e>ysn/t 

^7^3 2 4 Rtfj*f «g 3 5 6^#-IgT«T 
[0 14 2] *«Wfci*i|s»(M*yX?HiS;&te© 

b fc^^-rs fc $ 3 mmmcom^ t mm. 
ttoicm— *xssB^jit"f*nSo sm-rntf, *aw 

nsv'U+f-i'Ki (fiaj^tf, a/vi/h^y-y-i'KM) ii 

[0 14 3] *^WtC £ 3 y iR^Hii 

ns^y-y-'T vm (mxts. n/vt/h^y-yf fad a 
KfkrKuoaxsi?-> y s^v-xt LTiv^n«#t 

J! (0 1 8<D3 5 6#gg) fi+^ff^tc^-rsci: 
tflSL^. LfcA*oT, (0 1 8fl35 6# 

M) H3 0 0 0 A^^,^L 10000 AcoM^$tcjf0rit 
tscttfasiK s/t, -w85">y*-fFfk3»saax 

J0 e*iBLTJBj«Stl*J'y'9--r FBI (il9©3 62# 
fig) #3 0 0 OA^L 1 0 0 0 0 k<Dffl<DmZlC&rfi 

[0 14 4] ^F^lCiS^ji^^^y^fSJft^cO 

stf a 2 jHia«e«MR±(<: y -y -r km t mm.m±m t tt 
m&wiz&mtzt^? ^&tfHuia->y-y-i' km«c v 

s t: ^ 5 ^*^-r s t w, 3 mmm tmnmc m-%x 
40 mmic * o rmnznzo mm~> y -y-r Fm»B 1 0 
ic^stiT-c-tas^ys 3 2 tmnmcm—owimmT* 

Bl£-?Z>Ctt)m£L<T. 50A5:^Ll 0 00A<OP^ 
[0 14 5] 0 2 0*#fig-T3t> *^E«tcJ;S^a|ft: 

pt^y 6 n»fflH4, Tr*py7^3 3o 

t±g|3y^^3 3 2 iT?f*Sh5W1t^5y3 2 4 

<DBmm&T*&n 1 *js«o«^i: imwfcRi— ax 
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[0 14 63 ^>T, OTtt^5^3 2 4«±gpyv^ 
3 3 2±K#?E/&'<#->3 6 4 fc*-\"^>*TgH5S8S 

3 6 6fc*#ti"feyuaijfcjgj«-r* 0 afwsfctt, ±a?^ 
mas i i »c^«titeifffi)ii3 3 4&tmMraM3 3 

LTM/^-VS 6 4 ^ + ^A->^Ta5S8i3 6 6 
CO 1 4 7] mZ<0£5lcnWB£'*i?— >3 6 4&tf* 

+^->^Tgpss3 6 6*mf&Ltzu&icit*mfcm&i 

3 0 0 ©£BBfcfflfc««:£a, ffi|*(f PECVD7aj4^r 
ffl^T|g3Sffil*6^3 6 8^rffM-ri> 0 313 /HHMIf 
§13 6 8 fc LTBf8.T'2ZVdfg.m<DMltm 1 MHfettll 

3 i 8*jg»re#«ttJd©«4:£KWfcra— -easa. 

7*hxy^>^ia*il8ffLT»3JilHIIMi 
§13 6 8f*3fC^-v/^>^Tg|5«ffi3 6 6 <D±g|5S®£g 

□ 3 7 0<DfllJS»Cii«6*»*55fe*fflV>Tt£»l»±X^- 
■9-3 7 2*»j«-r*o S5l5fi£»B5±X^— 9-3 7 2 (iH 
1 5K5*S*lfc**/V>*«JMgt3 4 2 hUSWCH- 
OftKMTJBritT**. *fc«l»±X^— 9" 3 7 

2(i, ALD-A l2 03lT*Mt5Ct*'asU< o 
ttlRKiil:^— 9-3 7 2«Bj«Lfe», i£SS(l^±X^- 
■9 3 7 2 0MK«SK3efl:Lrf omg«i$i±$««^« 

K4 00TO>L6 00 "COSBOiafiatf tt«»H*T 

■«iMDaia*jWWK:jWfT**. Ha«BMo3 7ort 

/<5/*«WK3 7 4*Jg«-r« 0 MK4 i -v^S/*»lWB! 
3 7 4(i01 2<9*-V/^>£P«§i3 3 8' fcflftlftfc 
fa— <0tt«ffli-CTgfi8T?#So *-v^->*8tmfl£3 7 4* 
£AlftC(&li:(i4Hr'<S'*lWM3 7 4 0li#tt* 

mnmn.r ■vmmmxm *«w»c aitf t * * . mz* 

tA-^SISl3 7 4©±»teti:* + /<5'*±gMI«3 
7 6«rJgfi!t-rs 0 H9fB+-v/V>^±aPtBffi3 7 6 f±±g|5 

9#J«T»**<, Mfe±^»S§f£fgj£T*#£»jt§icD 
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-21- 



41 

mms 1 8M32 ow^wcav^^ h*- 

[0152] *«iii!£J:*^fM*y*?«3£ttri£© 
a$8$ffitt(i, m iRxfm2mwamm3 1 8 at; 3 2 

0rttcj&8;*nfc=i>** l-*-;l/3 2 2rt»c#-lg> 
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MM- 2 S2 0**>v>*»ra©»K*tt»itaK- 1 Si «fc 
*)*ftsnfeci:*^*^o fit, KK-3S3©»B 

CO 1 7 0] -KM" 2 S2<0*y-b;WkM (T i O2J8D 
fi 1 L Dl8T**©^*2Wrt±T***<, MM" 1 S 
i<0<fc'5»c*7 p -fe;Wfcl8£2fiJit (T i O2/A 1 2O 
3^) -e^LfcJi^-<fc»)7j<^>SB?f3£!l*{i^v>o 

CO 1 7 1] -KM"1 Si07a7^*>yi (T i O2 

M) tjtr*j»saajaac{ttt>t2 s 2 <o*7 s -tr;wt:M 

(T i O2JK) C»r*J»«iajfflKJ:Offi«i^ Lfctfo 
T, ^a-y^+y^HtJt-rsifeHWttWKitZ S2CD 
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CCfcOlifg^o L/cAbT, KM"2 S2tf)>' i ;U-V3>' 

CO 1 7 6] -KM" 3 S3©*y-fe;WkMfi:ISM-2 S2O 
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